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Conclusions-There are significant differences in mortality from the three main cardiovascular diseases in the different ethnic groups in Singapore. The In looking at mortality statistics it is necessary to consider the data with regard to completeness and accuracy. Death and birth registration in Singapore is considered virtually complete as they are legal requirements; death has to be reported before a burial or cremation permit is issued and a birth certificate is needed for a number of administrative purposes. In the five years there was just one death with no diagnosis recorded and the proportion of death certificates with age not stated was very low, being 0-29% in males and 0-05% in females where the diagnosis was one of the three cardiovascular diseases.
Concerning accuracy of diagnosis the percentage of deaths for ages 30 to 69 years due to "symptoms and ill defined conditions" (ICD 780-799) was low, being for males, Chinese 0 4%, Malays 1-5%, Indians 0-2% and for females, Chinese 0 5%, Malays 1-5%, and Indians 0-4%. Likewise within cardiovascular diseases the percentage ofdeaths in persons 30-69 years due to "other and unspecified diseases of circulatory system (441-459)" was low, being 1 -9% for males and 1-0% for females. Over the period 1980 to 1984 certification of death was done by medical officers and practitioners (68 1%)., coroners (21 9%), inspectors ofthe dead (9 9%) , and police officers (0-1%). Hence 90 0% of deaths had the cause certified by medically qualified personnel. The proportion certified by police officers is insignificant and largely involves violence. Inspectors of the dead are fully registered nurses with thorough death certification training. They see mainly elderly persons (over 70 years) and those recently discharged from hospital; they make a full enquiry ofthe case and ifthere appears any doubt refer the case to the coroner. Also Indian/Malay Table IV shows that for ischaemic heart disease the male/ female relative risks decline steadily with age and are much the same by ethnic group. (table IV) .
Discussion
This study, which is based on complete national death registration data, has shown a higher mortality from ischaemic heart disease in Indians compared with Chinese and Malays. This confirms the increased frequency of the disease in Indians described in other parts ofthe world,37 as well as in Singapore from autopsy records. '4 In Trinidad5 and England7 the Indians are mostly from north India, though in the latter study diseases of the circulatory system were highest in the small group from south India compared with other Indian groups, although not at a significant level.7 In Singapore the majority of the Indians (about 80%) have their origins in south India and Sri Lanka. From an analysis of death certificates of Indian railwaymen it was reported that while mortality from ischaemic heart disease was low, southern Indians had a higher frequency of the disease than northern Indians, though the selective nature of this study should be borne in mind.8
In this study in Singapore the excess mortality from ischaemic heart disease in Indians compared to Chinese and Malays is present in both sexes, though slightly more in males than females, and falls steadily with age. Hence whatever is responsible for the increased susceptibility of Indians to the disease, it is present in both sexes and has lessening effect with age. Malays have higher mortality from ischaemic heart disease than Chinese and here again the excess mortality is found in both sexes, but unlike the finding in Indians, the excess in Malays does not decline with age, which suggests that different factors may be operating. This study has also shown that in all three ethnic groups the higher risk of males over females for ischaemic heart The possible exception to this is in Chinese, but the lower rates for all three cardiovascular diseases in Chinese females are noteworthy and are reflected in their much lower overall mortality (tables I and II).
This study has therefore shown interesting differences in mortality from the three cardiovascular diseases in the three ethnic groups. A cross sectional survey has been carried out in Singapore to compare levels ofcardiovascular risk factors in the three ethnic groups to see how far these can explain the differences in mortality and is reported in the accompanying paper. '8 We thank the Department of Statistics, Singapore Government for supplying us with the computer tape of death registration data. This study formed part of the dissertation (The Epidemiology of Cardiovascular Diseases in the Ethnic Groups of Singapore) by KH, for the degree of Doctor ofMedicine, University ofOxford, 1989.
